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(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a nonaqueous secondary battery wherein safety is enhanced to be excellent in a 
charge/discharge cycle characteristic and to have high discharge voltage and high capacity by adding a 
nonionic surfactant in at least one of negative/positive electrode materials and an electrolyte. 
CONSTITUTION: In a nonaqueous secondary battery composed of nonaqueous electrolyte including a 
positive/negative electrode material and lithium salt, a nonionic surfactant is added in at least one of the 
negative/positive electrode material and the electrolyte. The nonionic surfactant preferably contains 
polyoxyethylene. This nonionic surfactant is preferably added in a positive/ negative electrode sheet. An 
amount of this content, in the case of containing in each sheet, is preferably about 0.1 to 10wt.% relating to a 
compound. The negative electrode material is a compound capable of storing/releasing a lithium ion, to list, 
for instance, a light metal, light metal alloy, carbon compound, inorganic oxide, etc. 
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[0012] 3^l|H3c7)y-:t>'*I^HvSttMJiiESi^- 

1 0 MAx^m^ L < . 0 . 3 5 mm 

%ii-J;:'0m-tL<. 0. 3S*%~2S»%*^J; DSfS 

1 0 mm%mm l < . o . 2 3 a» 

%>&Ui9»*L<. 0. 2a*%~2S»%*U'9*T^ 

[0013] ^^mTm^^'^tL:^nmmm. y 
m. m±m^^. m^mjt-^m. mmm^m. *iii*;t^ 
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Mn. Al-Mg. Al-Sn. Al-In. Al-C 
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q = 0~l. z=l. 3-4. 5)^#(fS**im* 

[0016] a^AJRIil^'^tO^a. ^■^m<7yit-^t L 

T«i. iSffi^mi 3]K~1 SmcOim. a 1 , Ga, 
Si. Sn. Ge, Pb, Sb. B i cmm^h^^^li^ 

-tAYifimUfih. mxM. AI2 O3 . Ga2 O3 . 
SiO. S i O2 , GeO, GeOg , SnO. SnO 
2 , SnSiOg , PbO, P b Oj , Pbj O3 . P 
b2 O4 . Pba O4 . Sb2 O3 . Sb2 O4 , Sb 
2 O5 . Big O3 . Bi2 O4 . Bi2 O5 . SnS 
i O3 . GeS, GeSa , SnS, SnSg , Pb 
PbS2 . Sb2 S3 , Sb2 S5 , SnSiSg 

-fbJfSD. mUt\^\i GeOa , Li2 SnOg Xh->X 

[0017] ifm^\ZWk\-^Xm\,Z-^± LV^ftffiM*^«. 

( 1 ) x'm.^t^h. 

MS b O, -mcA ( 1 ) 

T\ 0. 2<a+b<2, ziti iiiteaTcom^m. 
[0018] ^mmnmmmm.mM^u.^miz^t 

LX^mnX'hh^btimtL^^. ^^X-md±bLX 

hmxh^. 'iMimcn\a\jffm^^Lxi,x\,K is-tt< 
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0 ommTX'h <o . mzis-t l < Ji s^mtt*) d . & 
[0019] *%Hjto^^B^B««-^M^i:!riD{±. m 

[0020] fm^i^t Lxii. mSimmt LxmSim 

mmi- 5 °C131± 2 0 0 °C]irFX'h IZttimtLK. i)- 

':)mi^Umt LXlt5 0 0'Cy,± 1 5 0 O'CUTTh^ 

1 t mjt L < . *^oMjj!cit*Hi: LTJi 1 mrsa± 1 0 
LT{±tt^2°ci^:ii± 1 07 °cOT-csbS i t timt l 

I. s x'cr,i^m±nco^i^mmx'h o . ^ts^ajt^jj tt -s. 

i^mmx'h h o i^ainiMjiic^tf -c'^^sn l t j; < s 

9 8 7) 2 1 THISttOgu ■ H amme r-An 
V i 1 ^ ■ s 1 a pj£ ■ ;^?'xr X'ffi • T^X'-?;:^ 
ri/— ^ ■ a'C.-■:^^^^£ -melt d r a g^^ri:'<7)^ 

^ (A#l 9 9 1 ) 1 7 2KISmlO#n-^-a, 
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[0022] *^ff^-C-^$tL-|.'ft-^!fllOTJ^^-9->f X 
{i 0 . 1 — 6 0 jcc m^^Wa L V \ FJf^OS^-f 

¥L». ^vy^jV^ iiWi:i<-;WS 

/l^. «M^-;^5/l^. )SM*;-/l^5;l^. Jfem^sfLMi^'j: 

^zm\:^xmo^hifi^%h. nmmL^h^hfdh^iz^t 

(±^r<. m. @.ti^-mm^^t'^'£mzfstxm^^^^t 



[00 23] -^9tm<^mmmAffmivxf^z^'tt)\ * 

5|0J{i:iix<^t|lgS§aSi>OTii^:Uo SnBo.5 P 
0.5 O3 . SnAlo.3 Bo. 5 P0.2 O2.7 . SnAl 
c. 3 B0.7O2.5 » S n S i 0. 3 P0.2 O3. 1 - SnS 
i 0. 8 2 O2.9 N SnSio.sAlo.z O2.9 , S 
nSij.s AI0.2 Bo. 2 O2.8 . SnSio.6 Al 
0.2 P0.2 CI3 ^ SnSio.6 B()_2 P0.2 O3 - Sn 
Sic, 4 A 1 0. 2 Bo. 4 O2.7, S n S i 0. 6 A 1 0. 1 
Bp. 1 Pc. 3 SnSio.6 Alo.i Bj. 3 Pg_ 

1 O3.05, SnSio.5 AI0.3 Bo. 4 Po. 2 03.55» 
SnSio.5 AI0.3 Bo. 4 P0.5 O4.30, SnSi 
0.8 A 1 0. 3 Bo. 2 Po, 2 O3.85 
[0024] SnSio.8 Mgo.2 Oj.g . SnSi 
o.s AI0.2 Mgo.2 O2.7 . SnSio.6 Alo.i B 
0.1 Pq.i Mgo.2 O2.95S SnSio,g C ag, 2 O 
2.8 , SnSio.6 A 1 0. 2 Cao.2 O2.7 . SnSi 
c. 6 A 1 0. 1 Bo.i Po. 1 Cao.2O2.95. SnSi 
0.5 AI0.2 Bo.i Po.i Mgo.i O2.8 . SnSi 
0.5 A 1 0. 1 Bo. 2 Po. 1 C ao. 4 O3.1 . SnSi 
0.8 Bao.2 O2.8 ^ SnSio.eAlo.i Bq.i P 
0.1 Bao.2 O2. 95 ■> 

[0025] Sno.9 Mno.3 B0.4 Po.4 Cao.i R 
^0.1 O2.95. Sno.9 Feo.3 Bo. 4 P0.4 Cao.i 
R't'o.i O2.95. Sno.8 Pt)o.2 Cao.i Po. 9 O 
3.35^ Sno.3 Geo. 7 Bag.i Po. 9 Os.sb^ Sn 
0.9 Mno.i Mgo.i P0.9 O3.35. Sno.2 Mno.s 
Mgo.i P0.9 O3.35, Sno.7 Pbo.3 Cao.i P 
0.9 O3.35, Sno,2 Geo. 8 B ao. 1 P0.9 03.35» 

[0026] Sni.s Bo. 4 P0.4 Cao.2 O3. 4 , 
Sni.3 Bo. 4 P0.4 Cao.2 O3. 1 . Sni.g Bo. 4 
Pq 4 Bao.2 O3.4 ^ S111.3 Bo, 4 Po,4 BaQ_2 
O3.1, Sni.e Bo. 4 P0.4 Mgg.j O3. 4 , Sn 
1.5 Alo.i Bo. 3 P0.4 Cao.2 CI3.4 , 

[0027] Sni.3 A lo.i B0.3 Po.4 K 
0.2 O3 ^ Sni.o A 1 0. 1 Bo. 3 Po.4 K 
0.2 O2.7 . Sni.6 Alo.i Bo. 3 Po.4 Nao.2 O 
3.3 ^ Srii.3 Alo.i Bo. 3 Po.4 Nao.2 O3 ^ S 
111. 0 Alo.i Bo. 3 Po.4 Nao.2 02.7 ^ Sni.g 
Alo.i Bo. 3 Po.4 R't)o.2 O3. 3 ~ Sni.3 Al 
0.1 Bp. 3 Po,4 ^1)0.2 O3 , Sni.o A 1 0. 1 B 
0.3 Po.4 Rt)o.2 O2. 7 , Sni.g Alo.i Bo. 3 P 
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[0029] :^wM<^nmmA'\cr>m^mwAm±. ^ 

nmmmtz o 5 o~7 oo ^juxmi-t lw/, # 

1 0 0 — 6 0 0^;P%:6W4 Lv^o ^(OM.ti:,M.im 

[00 30] :^mm-cm^i^ti?>iEm^smmi±. n^m 

tit o mzmmimm'imtimi l<. mzvi-^j^^ 
[00 3 1 ] :^wMx-m^-^^tihti^ L^^m^^mt l 

TtiT i , V, Cr, Mn, Fe, Co, Ni, Cu, 

Nb, Mo, W^mf^^ltt^T^. dtLi^^a^AJRcO 
^t-^'mcotpTit. -K-fbvy^-y, EKfb^s--^i^-^A, 

mm. m.'iti-9y^j:ftfiis-tu\ ^ixi^coit^ 

mii. m^x\ h^^m2miii±^imLxmi^hzt 

[0032] u^^j^^t-^'^m^^m^t-^comiz. 

—miz^ c a2^coj:oi.z-^:tyi^m\t^'mibt^t-^m. 
hhv^ii. p. B, Si i^uxd^j:im'smmmm 

mtli. P2 O5 . Lig PO4 . Hg BO3 . B2 

O3 . Si02 ^t') tM-^LXj^mLXi,&:\'\ t 

fz. Na, Mgtsy:cr)T)i-:^v^m-^^yii^v^x 

tfzl±S i, Sn, AU Ga, Ge, Ce, In, B 
i^j:i:^:^t^it-'^mt-M^^LXfmLXijS^\^\ Oi-^ 

[00 33] ^mmxm-^^tiMftL^^AEmimmco 
Mi^mit. mBg6 1-526 2-^^$g, Mmmffm 
4 . 3 0 2, 5 1 mmme 3-29905 

6-f-. #MTl-2 94 3 6 4-^. #^^4-3 0 14 

6-f-. mm^^i^ms. 240. 7 94-f-. ms. 1 5 

3. 0 8 l-f", #fflT4-3 2 8, 2 5 8-^, 

-54, 889 -^^tiBK$ tix\^i>,, ftmm^^it-^m 

t:];j.T^z^~tiK ^mMli^tL^lzm&^tL:^ 

[0034] Li, C0O2 , Li^ NiOg , Li, 

Co, Nil. a O2 , Li, COfcVi.b O, , Li, 
Cob Fei-b , Li, Mng O4 , , Li, Mn 



Oj, Li, Mna O3 , Li, Mn^ Co2-b O, , 
Li, Mnb Ni2-b O, , Li, Mnt Vj-b O, , 
Li, Mnb Fei_b O, , Li, C o<- Bi_<- O 
2 (iiT-x=0. 05—1. 2, a=0. 1—0. 
9, b = 0. 8—0. 98, c = 0. 85 — 0. 99, 
z = 1 . 5-5 ) *^'S)(f ^KtiSo 

[003 5] :^mmx'm^-^tAEmmmi>±. oi-^j^it 

izx'o ■^m.^h ; t tfix'^ h ifi. mizmmmifiis-t t 

v\ mf&.<r)mcommi>±. #^¥6-6 0,86 y-t^os 
mss. mm^7-i 4, 57 9^m^zim^tix^5 
:iti^(7)i]m^m^^hzt-^^x-^h. mmzx-ox 

^mmmizxm^Lfz'immtxij^w st, m 
^^mmitmzit^m^z u a ^ ^ ffA-r s 1f^i 

[0036] *^HJT'fflU^iEffivSM«0W©-?-9--^ 
Xitmi^zm^^ti^^-^ti^. 0. 1 — 5 0//m*W*L 

'1 , 0 . 5 — 3 0 ;u m c7)STO#:«*^' 9 5 h 

BET^t-O. 0 1 — 50m2 /g>?)WSLV\ 4 

fziEmm'm 5 g $r^@7j< 1 0 0 m 1 i^zmt-^ Lfzn<n±. 
[0037] :^w^x'mv^(^titmmm'iEW(m'mh 

Wt^tM'Sci.^ti^^itoB^^bifU-C^S-r'l. i i: ifix:% 

h , i ioi^BK^bif^a , wmz h T)v^ y mzhmm-r 

2 O3 , Sn02 , I n2 O3 , ZnO^if^iTtfiC: 

fii^^<rmiumzY-^'iyv mm. m.imx'itw.'f-m 

4 tV\ ^#tif4t<{i, Si02 , SnOa , Fea 

03 , ZnO, Pb02 X'hh. 

[0038] mmms.^tifz^mMimcr)mi. t$jm 
mwAhtv^ummm'^fz^. 0. i--iomm%if 

»4LV^„ t.fz. 0. 2-5S»%>?)i#t*f4L<, 
0. 3-3fiM%*»'®i,ff4Lv^, 

[0039] t.fz. z<n\iMz. wm&mm.'^nmMm 
cmm^^v.-t^> i h ifix'% h . mm. ^mm\m<n 

h^bhx:%h. mm. ^5j->-stttt4^"u^-^*i°u 
r^^vym^m^hti:)£\,zx "omm-h^hifimfh 

[0040] «ffi-^Mt=(i, mmm. y 4=> 
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•v—'?ji'y'y-/^. m<^>:^—^^yyy-y:^m.. smm 

^ Ko^mmi^'^ -i x^-s. mit^ 9 yt£ t-o^fl: 
>&.Mm.\miy h ^ Ai^^ u 7 X - 1^ ymmt^^j: fco^m 

yy-y^. ^yyrA V hT "^^V y^ y 9 (yi^W^if 

[0041] mmmh \^x\t. ^mm. m^mmmL 

-Tnb'l^>'->?X>-^— ;Jf (EPDM) . X/L- 

xy. 7 >7lg3-i,sy^'4^«jx^lx>'^:ir y Y ^mfhZ. 
hifX%h. t-fz. ^mmo:>Xo\,z^)^^2^):.Kmth 

vyT^—Vm<ryi:oti:i\yk^^WMLX^cr)'^m&^ 

tcKS S -^tiK 1-50 a«%>^>W 4 L < . #ic 2 

[0042] 7 ^ m^^fifz'mmi<zi5\-^X , -ft; 

is^^T-l;^. ;JfUTab^y. ^fUx^t-y^i: 
y^^KU-?-. ;^f7X. 

'-3 0S»%*«ff* tV^. 

[0043] ^y^mmji, imstx/^m.<nmwnm 

mt Lx^i^tLX^-^^^m^m^-^^zttiiX''^ . mmum 
mmcDmiztm^iix\>-^^. &tsm^mu. mm(^i^i± 

[0044] mmwii. -^i>z. mmt . ^commizm 

Sf-rsu^'^AJg (r-:^ytu^'^M,:^^:^y) b*-^ 



-f, j^i-uy:^-7n^-h. yi-uyA-yi-'^^-h. 

x.i-)i'^~^:^—h. r-y'i-^y^hy. ^mj<^ 
Jl-. mn^i-Ji-. 1. 2-S^';'< h^i^x^y, xh^b 
Vuy^y. 2-^^}l-T-hy\z}^rty^y. 
x;P4^^i>H. 1, 3 -£/^^y h\ 

}ViY~vy . 3-^-f-ji--2-:^^-^y'V'yyy. rnb 
x^/t^x— x-?!^, 1, 3-Tn^N°yr;P-hy^i;<7)^^T 

fzitzMi^M.^Wf^Lxmrn-t?^ . zti^comm^zmm 

-th ^j^^J^m.<D:fi^^yt LTJi. mtii. C 1 O4 

- , BF4 - , PFg - , CF3 SO3 - . CF3 CO 

2 - , As Fe - . SbFs - . (CF3 S O2 ) 2 N 

- . BioCIiqS-, (1, 2-i>"y h^i^x^-y) 2 c 

1 04 - . m^mmm:^)VTr^ym4:^y. a i c 1 4 
- . ci- . Br- . I- . i^uniin^y-ft-^mcoT 
-:ty. my :L:::^ji7n^m-^ ^y^mf^^ t-^^x^ . 

^j:^-xhm^:f;~^^^-~ h m// 4 tzmmm.f}~Tr^^- 
4^'^^- h . yu bix y^-.i^'^— h s:-^4-tt § ^ t mi 

y:^-:;n^--h. 1, 2 -i^'y b^^-x^-y, >-y^;i^ 

LfzVMmzi^iCFs SO3 . LiClOi . LiB 

F4 is^x/xhtuiii^iPFe i^t^wmmmi^L 

mzKi-tL>^\ 

[004 5] zit^mnmimm^^izmm-f^&it. # 
i,zmm^ti^x^^t>K iEm^mM'¥nmm4(^m'^mco 

Hf i -yX'jmmm^-^h .1 1 ;:)^'T-§ ^ , 

yo. 2 — 3^;k;&W4 Lv^„ 

[ 0 0 4 6 ] st^c, mm^mmm^irM-th 
x\ mcoit^m^mmvjzmuLxhmw mm. b 

yi^'y. h yxf-;P7^x:7r-f hyx^y— 
Sy. H^Kx-x^i^. x^i^yi^'TSy. n-^/^-f 

ju. ^='r-9-yyB?byr5 b\ -hu^y-^ymi^i^. 

mM. ^yy-^ ^ymm. N-mm^t^^y^J'yyyt 

N, N' -MM-^" ^^"y v'yy, xf-^y:?'"y :3— 

r^p^/px-T^/k, mraMry^-i^Am. ^fyx^p 

yi^'yn-;^, ba-;k. 2 -y b^i^x^'y— A 

1CI3 , mmmTi^u^-mmimmco^y'?-. hu 

x-f-^y4^x4^;kr5 H\ h y Tyl^^yl-^^xy ^ y, ^: 
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;if;kd<-;P-*S:^':>TU-;Ht-^. 12- 

[0 04 7] ^^-^u-^-kLxii. :^ymm 

^. rf^ U r h° y io J: 7t U >- 
'S.iEEIA*fflV^^>tLS„ ^J;iK. 0. 0 1 — 1 Oxtmj&iffl 

[0048] m&^m«<7)mmi^t Lxit. ms^i^tifz 

[0049] mmcommt-:! -^y. ^r^-^y. n , 
uyy-. mw-. f^^j:h:^^i^tLi,zi,mmx-^^. mm 

o-^ipjii'^i-- >y b cr>mmzsm^fix^><zm^^ ^ti t « 



U^^— xn— ^'Al^'^V^—)^^^ 7V— K^S. 

^-N-^. -r' T'S&WX -f — X'SSr^ff -1) i 
t^i'T-i-S, ^cr,tc:h^X%r\y~Vm. i^A ^g^&U^X 
7Xh;I^-i^'3y&*^'l?itV\ M?tJ(i, 0. 1 — 10 

Qm/'^<^mMX'mm^fih:it-ffim-±L\^. .roig. 

i£ii*'i4t-^:bti:-c, mmm-^m^m. 

iy^xth. mmt. }^mf-:>mnxi,mmn'mxi:>x 

m^in:rz^X\ 1 -2 0 0 0 /X mi)mf<zMt. Li\ 
[ 0 0 5 0 ] 'y h^i^- h<7)^i^{4ii^K:trai: L 

m\,z. f^ja. Ks. ^j'f-is. ji^i'h^. WfMmf 
m^^mAh^\^im7i^^t>^xm^-^^ ^ ttmt l 

^aSJiS 0-3 5 0rc7)4g|l|Ai*fi L< . 1 0 
0 — 2 5 0°COtEHI;6W* LV\ -ft-7j<fi{i:, 

2 0 0 0 p p mi^ATtmt L < . mm^m. mffi^m^ 

VmnXli^tl^fl 5 0 0 P P mOTt-T'l. i t ifi^^ 

i±. -mznm-^ixx^-^^:Hmim^-^hzb ti-x^ h 
mz^m.y°iyy^m'^:^iyyr~y°iy:^mmit l 
^\ Ti^xjEJi, mzm&^ti^^^tfi. 0. 2— 3t/ 

t,i, 0. l-5 0m/-5>:<)i^rfi tV^o r^X^aJK{i. M 

iML-2oo'ctimtL^\ iEm>'~hi>zm-^M.m'^- 
htcomcoitmii. 0. 9—1. imft-L^^, mz^ 

0 . 9 5-1. 0 *i|!T S L U » IEffi^S!ri?)W t flffi^t^^f CO 
[00 5 1 ] IS-^fiJ^—b t-feVN-l^-^'-Sr^fCM^a 

?iAt. $tam^m^^xmm.i5^mm-i> . ^(r)t^. 
's^^^¥iDmtLxm\'^^^tt/^x^h, ^^#c7) 
ftn. ^^-^^^nx^^hm^co^^^imt-^ifx 
i>M^\ mtit. mmmm±mi'tLx. h^^-x. 

4^i^)V. PTcm=T-^j:Kifim^^(:>ixh. ifz. 
coiii)Hzmm^co^J±±.^<r)nw.tLX . «?ffi&t-tm 

^rffiS) § V ^{4 U - KM i: O-tjJirSrffi^^iJffl-r I. .1 i: *^-C 

tfz. ^m^^zm^m■^mmnm^M^^L^fz 
tfz. m^mMmtLx. mm&(7)±mzx 
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li^ Li2 CO3 . LiHCOa . Naj CO3 . Na 
HCO3 , CaCOa . MgCOg ^t'COmm&^t'i^^ 

^^tifx-^h. iiumi^-!vm\t. r:^yrivvt£}i 
cornet- ^'m^tix\^^>it-^'m'^m,-^'km\.-^t^t-b- 

[00 52] *i^Hjc7)#^*^i?:«vffic7)ffl^t{±. mi^zm 

— y-h>N°yny. any- ^^^°y ::?>-. -if^v-hvN- 

yr?y. y— hMV— 7°n. ^°^'y hV— 7°n. 1^7" 

-^y;PCD, S-f'^X^, 

[00 53] ^mmcoti-t. L\-^m.-^^{i. mttcoj-yt 

mtLx. 'j^'^A^a. 'jf-^A-^^ (L i -A 
1 ) , m.mwit-^'m. m.im ( l i c o vo* . s no 

2 . SnO, S i O, Ge02 . GeO. SnSi 

03 ^ SnSio,3 Alo.i Bo. 2 Po.s O3. 2 ) - Sii 
'ft.i!)(TiS2 , SnS2 , SnS. GeSa . Ge 
S) ^j:K^-%ts{}f^j:<b%>\m<ni\:-^^m\^h:ik.if 

*FSLv^. m\,zm^±wh-th^mm:mmt.L\^. 

[0 0 54] lEffivS^lilWi: LT. Li, C0O2 . Li 
J N i O2 , Li, MnOa . Li, Mnj O4 (ZZ. 
■r-x=0. 0 5—1. 2) t^i:>miifLh'J^-^j:<hi,im 



[00 5 5 ] AEmmmh^^^nnmmmt t ttrnv^ 

m^HmmtLxr-t^i^yy'^-yi'. m 

jfi^r H cD^lS«^4^M^ t T t J; v \ tmmi^^ V y ■/ 
-ftf - ijx'y, y )V^ujL^\yytc}icr>-^y 'yKift 

[0056] tT , :i^^Vyt}-7ii^— 

V. §i?>t. >''xf-;^;^f-;Jf:t'-h. i^'^ f-;l';>^;l';f^'^ 

;t^^t-OXX7^;HL-^!B30ffl^-li:. ^it«»«i;LT. 
LiPFe ^-^J*. §^>t'. LIBF4 . LiCF3 S 
O3 5:i:<7)Uf-'>AJS^ii-^LTffl<.^l..rt?&^»4L 

V^. %h\,z. ■^r<v—9 — yLX, 4fU7°at°^yt5l. 

V y x^ 1^ yo-^MS >^c{i^ix ff^m^^tm^ l 
m\>z. twA-f-. ^^^-i^^^sfw 

-mi-y^-^y. <£v^KT^y^. ixyxWS'^-i' 
;kA. y— ^M^^•y^>', y— hM^— Tn, 

[0057] 

[0058] -^Jjic^J- 1 

-K-fi^ 13. 5 g . zmmm 3 . 6 g , K^tvi^-^ 

i^'^AO. 64 g. K-fWaa*0 . 69g^^s\^?l-^ 

L. T;PS'^M-l>':)S"t<=A^x. r;P3'>S?BimT 1 5°C 
10 0 O'CS T-#SL/::o 12 0 O'CT- 1 O^fS 

mm Lfzm. i o -cx-^x-msL^z t xms^ t . ms&'^x 

'fmt. ^^m^'i. 5/xni OS nS io.6 Mgo.2 B 
0. 2 02.7 Sr#Jt, 

iZ}o\,^X 2 0mX-2 8 ' WMzm}^.^^-t^ 7'n— h'^ 
t-^' i^-th'mXh D , 2 ^fl-C4 0 ° \il±7 0 ° Jil 

[00 59] mmcoiT-mx\ ^ri^tL-it^mmmcomm 

^M^. fmV. TMcoit^^^ta^mf^. SnSl 

0.8 Mgo.2 O2. 8 ( 1 -B) , SnS io.6 A I0.2 
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Mg 



0. 2 



( 1-C) . SnS io.6 P 



0. 6 



O2.7 

0.2 O2. 9 ( 1 -D) . SnS i 
So.i O2.75 ( 1 -E) . SnS i 
ao. 3 O2. 7 ( 1 — F ) , 

[0060] rnmm- 1 



0. 2 



A 1 



0. 6 



0. 1 
'0. 1 



M g 

Bo. 2 M 
Bo. 1 C 



7o. 



i: LXi^tMLXX ^ y Lfc « ISX ^ U - ^ J¥S 

fz. Mffi^— b CDmMi 1 2 4 x( mf S) J^c . lEffiW 

X^if'Vr-h^y V Vi^^m^ 3 i: *r U 

r ^ y h y -^A 1 M%&3D;t . 7j<&M#:i: LT 
igi^LTt#^>af^X5 y-Sr/f $ 2 0 m(?DT;k5 -'^ 

WLTt, ^LT. 24 0AimO'^4;<cIEffi^-h^#ML 

^fL^ft-^v'TJV. r;P-S-t>A<7)y-F^Sr;^*f>y h 

?§JSt/::fi:. S.'5:-4 0riilTt0K'M^M4'T-l 5 0°C 

(8) . St^fLtt'-Kyrnt^>'y'.^;l/A-fe^N°P— 



( h' 2 4 0 0 ) . mmm^^-BM^- v 
( 9 ) itf^'-fe^tix-^- (10) <7)ji||-f«jgL., cm 

[006 1 ] Cc7)^lH]#:*MffiS^^*to-l.. -•y^;V 

^-y^^Mt;^ci^c7)#ian«M«?lfi& (11) \izm\ 

\^tz. lLS/::0LiPF6 i;LiBF4 0 . 

9, 0. 1 mo 1 '^:fi-L. ^w^>?)i':I:-?^^>;^?-^;f— 
^ . h t i/V f-zt^T;?— d^'^t^— h<7) 
2:2: 6 W»M-^?i$>?)>^>^ri.«»«^«vffi&tcaAL 
IEffiffi^^*^^«?ffiS (12) ^^'X^.y b ( 1 
3) ^ifi-LXi^-^LibXPimmM.m^i'^mLfz, ^-a. IE 
«^ (12) tiiEffii^- h ( 8 ) mm (11) 
{iftlS^—h (9) fcS>iJ>3?)-t46y-K»ftcJ;'9»Sg 

L/i, HI izFimmmmcommi^^ifz, ^rfc, ( i 

L. Tvxmi^LnMmM'ky^(DXoi,zLfzm\- 

ii^yy'}v-itnm^zLxnmmM:m^mwLfz. ^ 

4. 2 — 2. 8V. lmA/cm2 i; L 
[0062] TiEi7)^^ttOiSBJ^ ; ffi 1 IlIJit«^ 

* ( aawft ismz^ c^immm ) .^^^)v^;^ 
mm^^^ji^m (mimBcommcr,8 5%i,z^^^-! i^ 
Jim.) . L i comm : m\k^ 4 . 4vtx^mL-^mL 
L i #«</)tff m^7)^*i^ ills ( L i ^mmmiizx <o 

[0063] 



No. 














L 










JJL m 


m Ah/g 


HI 




















1 








12 7 


5 0 1 


3 9 0 




2 








110 


489 


2 6 0 




3 


W- 1 


0. 


3% 


12 7 


5 0 3 


3 9 6 




4 








110 


5 0 1 


380 




5 


W- 1 


0. 


5% 


12 7 


5 0 5 


3 94 




6 








110 


5 0 3 


3 9 0 


*L 


7 


W-2 


0. 


4% 


12 7 


5 0 1 


392 




8 


W- 3 


0. 


4% 


12 7 


4 9 9 


3 9 2 




9 


W-4 


0. 


6% 


12 7 


4 9 9 


3 9 3 





fz._ 



^mm^m\-^'&.mi-^^Lfz^yy)v - 3 
yp- 9 \±^WMco-^yy°}v- 1 , 2 tit^L i ^«o$f 

mT5>>z^M.conm^m>^iiM^h(7^x'nt. l^^. 
[0064] rnmm- 2 

flISWSlSf&l-AOftibDt. i-B, i-c. 1- 

D, 1-E, 1-F^t ib\^fzmvii . mmmco-^ yy 



[0065] rnmm- 3 
yvxm.^^LTi^<nmm\<zLfzvm\mmm- 

1 co^yy/U—l ^U^ML^yy/l— 1 0;&^^14Sr 

TiBiOJitffi (7)1 jjHg mm -.mi ^immm ( lE^wt^ 
1 g 0 (^ikmmm ) . ^'/p-s ; mcm^^ ^jv- 

tt (mi[l]go^ico8 0%t^r^-tf^^';H*) . 

tt ; tteftl mA/c m2 ■C4B#P^?EttL>t^<7)?iMfti« 
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1 0 

1 1 

12 W- 1 0.5% 
1 3 

14 W-2 0. 5% 
1 5 

16 W-3 0.4% 

17 W- 7 0.8% 

[00 67] *f&BjcO^B^SefiJ*^*Lfc-9-y7VP- 

1 2A^ii>i?->'T;w- 1 7mmm<r)^yy°/^- 1 o , i 

[0 0 68] ^Jfi^J-4 

HJfi^J - 1 c7) -tf y 771. - 1 . 5 i: Uliit^J - 3 o-tf y 7° ;P 
- 1 4 0«lff?goa?i£lftra{i. ■9-y77k- 5.14 i)-^ 
>'T;P-1C00. 6fg-Cfci9, L*^-:)Jt» 
[00 69] 



[0066] 



;(jtm 


m Ah/g 


EI 




24 0 


13 5 


420 


180 


19 6 


12 5 


3 5 0 


2 10 


2 4 0 


13 6 


4 28 


12 0 


19 5 


13 2 


4 2 0 


13 0 


24 0 


13 5 


437 


12 5 


19 6 


13 3 


4 3 0 


13 0 


24 0 


136 


44 5 


124 


24 0 


13 2 


44 0 


134 



[HI ] mmm,zm'^\^fzvmmm^<mmmk^^\.fz 

8 lEffii^— b 

9 h 

I 0 ■feyN°^-:J'- 

I I mm^ 

1 2 

13 ^'xy-yh 
1 4 



(11) 



[01 ] 
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